Digital image analysis of testicular and prostatic ultrasonographic echogencity and heterogeneity in dogs and the relation to semen quality. Animal Reproduction Science, 160 . pp. 112-119. ISSN 1873-2232 Access from the University of Nottingham repository: http://eprints.nottingham.ac.uk/38918/1/Image%20analysis%20testes%20and%20prostate %20Animal%20Reproduction%20Science.pdf
Abstract 25
A semi-automated ultrasonographic method was developed to measure 26 echogenicity and heterogeneity of the testes and prostate gland and relationships 27 of these measures with semen quality were assessed in 43 fertile dogs. The 28 relationship between animal age and body weight upon the volume of the testes, 29 epididymal tail volume and prostate volume were also established. 30
Mean testicular echogenicity was negatively correlated with the percentage of 31 morphologically normal live spermatozoa (more echogenic testes were 32 associated with fewer normal sperm) but not with any other semen quality 33 measure. Mean testicular heterogeneity was positively correlated with the total 34 spermatozoal output (more heterogenous testes, being those with anechoic 35 parenchyma and prominent echogenic stippling, were associated with greater 36 sperm output) but not with any other semen quality measure. There was no 37 relationship between either mean prostatic echogenicity or mean prostatic 38 heterogeneity and any semen quality measure. 39
There was no relationship between age and any testicular or prostatic parameter; 40 however bodyweight was significantly correlated with total testicular volume, total 41 epididymal tail volume and total prostatic volume. 42
Testicular and prostatic ultrasongraphic echogenicity and heterogeneity can be 43 objectively assessed using digital image analysis and testicular echogenicity and 44 heterogeneity may be useful adjunct measurements in a breeding soundness 45 examination. 46 homogenous. These measurements were at the tissue level rather than reporting 167 gross changes that would be observable by eye at the organ level. 168
169

Semen evaluation 170
Semen was collected by digital manipulation in the absence of a teaser bitch 171 (England, 1999a) assessed after examining 100 nigrosin-eosin stained spermatozoa at x 1000 182 magnification, sperm concentration was measured using a haemocytometer, and 183 total spermatozoal output (TSO) was calculated as previously described 184 (England, 1999a) . 185
186
Data analysis 187
Measurements taken from the right and left testes, and the right and left prostatic 188 lobes were compared using tests of difference. These measurements were then 189 combined to provide values for total testicular volume (TTV), total epididymal tail 190 volume (TEV) and total prostatic volume (TPV) volume. hypoechoic testes were associated with poor morphology. We propose that either 266 increased or decreased testicular echogenicity may reflect ultrastructural 267 changes within the testes that are associated with altered sperm morphology. 268
269
The present study also demonstrated that mean testicular heterogeneity was 270 positively correlated with the total spermatozoal output; less heterogeneous 271 testes were associated with reduced sperm output. It is important to recognise 272 that heterogeneity was measured as the variation in pixel intensity within small 273 sampling windows, such that testes which had an almost anechoic parenchyma 274 
